0. Introduction. The object of this paper is to illustrate by means of a few selected examples the application of abstract but simple methods to the study of factor functions. The methods have a considerably wider range of application then is explicitly covered here: in particular, it applies to functional transformation other than that of Fourier.
The factor problem is understood in the following sense, G will denote throughout a locally compact and abelian group; E and F will be two topological vector spaces of functions, measures or distributions on G for which the Fourier transformation is suitably defined. The transform of / is denoted generally by /. A function φ on G, the group dual to G, is said to be a (Fourier) factor of class (E 9 F) if and only if φ / is the transform of some g G F each time that f £ E. In all cases we have in mind," E and F are each invariant under the translations by group elements t x (x €G), and in many such cases it is convenient to subordinate the factor problem to that of finding a representation theorem for a general continuous linear mapping u of E into F which commutes with translations. The class of such mappings is denoted by Lt(E t F) 9 the notation L(E f F) being reserved for the set of all continuous linear mappings of E into F.
The formal relationship between the two problems is expressed as follows. If φ is a factor of class (£, F), let u be the linear mapping of E into F which is defined by agreeing that g = u(f) is to signify that g = φ /. The continuity of u is usually a consequence of the "closed graph theorem", whilst the fact that u commutes with translations is a consequence of the way that translation effects the Fourier transformation (multiplication by characters of G). On the other hand it is not always easy to show that every u G Lt(E 9 F) is derivable in this manner from a factor function of class (E f F).
In most of the applications dealt with below, E and F are both Fre'chet spaces. The one general property of these spaces we use is the weak relative compacity of weakly bounded subsets of the dual of such a space. To prove the converse, we begin by remarking that if k * f is interpreted
We now let k vary along an "approximate identity in L ι ". By this we mean a (ii) The case p = 1 of Theorem 1, expressed in terms of factor functions, is in the literature at any rate for the cases in which G is the circle group or the real line: see Zygmund [5, p. 101] 
where μ depends only upon u and is a rapidly decreasing distribution.
Proof. As before, it is easy to see that (1.6), with μ€θ^, defines u as a member of L t (& 9 &) . For u 9 thus defined, is obviously linear and commutes with translations; that it is continuous is perhaps most easily seen by an application of the Fourier transformation, effecting a topological automorphism of i>, combined with the observation that μ£θj^ whenever μEO^ These facts are all to found in Schwartz's treatise.
the function x -> t mχ k f (x) mapping G into the Frechet space & being continuous and rapidly decreasing. Since u is continuous and commutes with translations, it follows that
We now let k vary along an "approximate identity" formed of a denumerable The proof is however not yet complete for we wish to show that μ is not merely an element of & , but is in addition rapidly decreasing, that is, μGOi.
However if we put T £ μ then (1 6) shows that T is a distribution E & such that the multiplicative product T F E & each time that FE.&. Introduce the linear mapping w of & into itself defined by w(F) -T F. Once it is shown
that w is continuous, an easy argument leads to the conclusion that 7", which is plainly forced to be an indefinitely differentiate function, has the property that it and each of its derivatives is majorised by some polynomial (depending perhaps on the derivative in question). That is, T must belong to 0^ and so μ must belong 0^.
Thus we are reduced to showing that w is continuous from *s) into itself.
To do this, introduce a sequence (h n ) of functions extracted from the space J9 of indefinitely differentiable functions with compact supports such that 
F G&. The hypothesis that TF G & implies that w n (F)->w(F)
in the sense of i> for each F. Since & is a Fre'chet space, the Banach-Steinhaus theorem affirms the continuity of w once that of each w n is granted. But the continuity of w n is obvious since h n E D and T is an indefinitely differentiate function. This completes the proof.
COROLLARY. A function φ is a factor of class (&,&)$ if and only if it belongs to 0^.
REMARK. Theorem 2 is simultaneously a special case and a refinement of a theorem of Schwartz [4, Tome II, pp. 19 and 53].
The adjoint process.
This process is well to the fore in standard literature, as is witnessed by [5, p. 103] and p. 223] . We illustrate by applying it to the results obtained in § 1 above. (L^%L°°) are precisely those having the form When one comes to apply this result to the problem of factor functions of class (L°°, L°°) over a compact G, one has to show that the mapping u corresponding to a factor φ is weakly continuous. This cannot now be effected by simple appeal to the "closed graph theorem". Instead one can apply the following general but simple lemma which has some independent interest.
LEMMA. Let E and F be locally convex spaces, E being complete. Let u be a linear mapping of E ' into F' such that (i) u transforms equicontinuous subsets of E ' into relatively weakly compact subsets of F \ and
(ii) for any equi continuous subset Q of E \ the graph of the restriction of u to Q is weakly closed in E ' x F'.
Then u is weakly continuous from E ' into F'.
Proof. By a theorem announced recently by Grothendieck [1] , it is enough to show that the restriction of u to any equicontinuous subset Q of E ' is weakly continuous. Since u{Q) is, by (i), weakly relatively compact in F", and since a filter on a compact space is convergent provided it has at most one adherence point, one is reduced to proving the following. If Φ is a filter on an equicontinuous subset Q of £' which converges weakly to 0, then 0 is the only possible weak adherence point of α(Φ). But this is ensured by (ii).
To apply the lemma to the case in hand, we take E = F -L 
and lim. fXx) =0 boundedly. So, by the principle of dominated convergence,
. This being true for all h G L ι of the specified type, it follows that g = 0.
To sum up, we have shown that a function φ on the dual of a compact G is 374 R. E. EDWARDS a factor of class (L°°, L°°) if and only if it is the transform of some μGM 1 .
For the circle group the result is known; see [5, p. 101] , When G is compact, one has incidentally the solution of perhaps the oldest of all factor problems to be studied, namely that of class (C,C) over the circle group.
Mappings of class L t (C 0 ,C 0 ). Let u G L t (C Os
C
Mappings of class L t (&',&').
The adjoint process applies at once to for any such exponent-pair (p,q). Needless to say, the corresponding factor function is completely determined by the restriction of u to K.
In this way the "convexity theorem", combined with the adjoint process, yields simple geometrical properties of the set of points (l/p,l/q) of the plane R corresponding to those exponent-pairs (p s q) for which a given function on G is a factor of class (LP 9 L^) (or of the corresponding exponent-pairs linked with a given mapping u). 
Other classes of mappings

